The role of broken parity in the unconventional responses of superconductors without inversion symmetry has been difficult to pinpoint. The absence of inversion symmetry in a crystal structure causes the appearance of an antisymmetric spin-orbit coupling (ASOC) that affects the electronic properties. Some of these superconductors, like CePt 3 Si and the series CeTX 3 (T=Rh, Ir, Co; X=Si, Ge), are also antiferromagnetic heavy-fermions. A few models based on the lack of parity [1, 2, 3] and the effect of antiferromagnetic order [4, 5] have been introduced mainly to describe the unconventional behaviors of CePt 3 Si. Among such behaviors are line nodes in the gap [6, 7, 8] , an upper-critical field larger than the paramagnetic limiting field [9, 10] and a constant spin susceptibility across the transition [11] . The models are supposed to explain all superconductors without inversion symmetry, but most of the nonmagnetic noncentrosymmetric superconductors with a strong ASOC display conventional s-wave superconductivity. Thus, there is an uncertainty on what is really causing both types of behaviors. This doubt calls for further studies addressing the origin of unconventional responses in superconductors without inversion symmetry.
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Here, we aim to get further insight into the importance of the lack of parity in the unusual responses of CePt 3 Si by studying the isostructural LaPt 3 Si (T c = 0.64 K) without electron correlations. LaPt 3 Si and CePt 3 Si have similar ASOC strengths [1, 12] . Thus, LaPt 3 Si constitutes a special system to test the role of both electron correlations and broken parity in CePt 3 Si. The superconducting phase of LaPt 3 Si has been hardly studied. Specific-heat data suggest that LaPt 3 Si is a weak-coupling s-wave superconductor [8] . Experimental results in other superconducting properties are then required to confirm this. We report here on high-resolution magnetic penetration depth λ(T ) measurements of a high-quality single crystal of LaPt 3 Si down to 60 mK (∼ 0.09T c ). We found a broad superconducting transition and evidence for conventional s-wave superconductivity.
The single crystal of LaPt 3 Si used in our experiment was grown by the Bridgman method [8] and has dimensions around 0.43 × 0.48 × 0.28 mm 3 . The observation of de Haas-van Alphen oscillations and the mean-free path values as large as 2400 Å in single crystals of the same batch [13] are strong indications of the high-quality of our crys- tal. Penetration depth measurements were performed utilizing a 13 MHz tunnel diode oscillator [6] . The magnitude of the ac probing field was estimated to be 3 mOe, and the dc field at the sample was reduced to around 1 mOe. The deviation of the penetration depth from the lowest measured temperature, ∆λ(T ) = λ(T ) − λ(0.06 K), was obtained up to T ∼ 0.99T c from the change in the measured resonance frequency ∆ f (T ) = G∆λ(T ). No difference is observed by using ∆ f (T ) = G∆χ(T ), with the full sample susceptibility χ = [(2λ/a)tanh(a/2λ) − 1] for a slab [6] . Here G is a constant factor that depends on the sample and coil geometries and that includes the demagnetizing factor of the sample, and a is the relevant dimension. 3 Si has been found to sharpen around the pressure at which the antiferromagnetic phase disappears [17] . The main body of Fig. 2 displays the low-temperature region of the penetration depth data of LaPt 3 Si and CePt 3 Si shown in Fig. 1 . Whereas in CePt 3 Si the penetration depth changes linearly with temperature as T → 0, indicating line nodes in the gap [6, 14] , in LaPt 3 Si it flattens out below about 0.2T c (see inset to Fig. 2) , as theoretically expected for a superconductor with an isotropic energy gap. At temperatures T < 0.5T c the data of LaPt 3 Si are fitted very well to the BCS model
with ∆ 0 = 1.73k B T c . This value is quite similar to that of the weak-coupling BCS model 1.76k B T c . Overall the behavior of the penetration depth of LaPt 3 Si is in agreement with that observed in specific-heat measurements [8] , although in the latter case a lower value ∆ 0 = 1.35k B T c was obtained. The isostructural LaPt 3 Si and CePt 3 Si, apart from having similar ASOC strengths, are thought to have similar Fermi surfaces and contributions of the bands to the density of states [13] . If parity mixing alone determines the behaviors of the superconducting properties in these compounds, one would expect such behaviors to be similar. However, LaPt 3 Si presents conventional s-wave responses, while CePt 3 Si shows unconventional ones. Similar situation appears to take place in isostructural LaIrSi 3 and CeIrSi 3 , for which NMR measurements suggest an isotropic gap and a gap with line nodes, respectively [18] . Thus, it seems that in CePt 3 Si and CeIrSi 3 parity mixing does not lead -at least solely-to line nodes. For the case of CePt 3 Si (applicable to CeIrSi 3 ), it has been pointed out that line nodes are accidentally generated when the antiferromagnetic order is taken into account and the p-wave component of the parity mixing is dominant [4, 5] . Morever, it is thought that the antiferromagnetic order favors the p-wave component and that in the absence of such ordering the s-wave component dominates. This will be consistent with the present experimental results. Within this theoretical scenario the nonmagnetic Li 2 Pt 3 B with line nodes remains a puzzle, being the only nonmagnetic superconductor with a strong ASOC that does not display a BCS s-wave behavior. In a different scheme line nodes in noncentrosymmetric compounds can still be imposed by symmetry [1, 2] , as it occurs in some unconventional superconductors with inversion symmetry.
In summary, from measurements of the magnetic penetration depth we found that the superconducting transition of LaPt 3 Si is broad, as is in CePt 3 Si. We also observed a conventional s-wave behavior in LaPt 3 Si, as opposed to the unconventional response obtained in CePt 3 Si. Since these compounds are isostructural and have the same ASOC strength, the present result would imply that the parity mixing alone does not lead to unconventional behaviors in CePt 3 Si and that the antiferromagnetic order may need to be taken into account.
